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This invention provides biocatalysts that are recombinant yeast cells 
comprising recombinant expression vectors encoding heterologous 
lactate dehydrogenase (LDH) genes for producing lactate. 
Thus, the Kluyveromyces thermotolerans LDH gene was 
expressed in K. marxianus and K. lactis from the S. cerevisiae 
phosphoglycerate kinase gene promoter. These recombinant yeast 
up to 2.5 g lactate/L from glucose in small-scale cultures. 
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AB Crabtree neg. organisms such as Kluyveromyces , Pichia, Hansenula and 

Candida, are used to make selected org. products such as lactic acid. The 
organisms are cultured in a first culture medium that includes glucose, 
under conditions that promote cellular respiration. The organisms are 
then cultured under a second set of conditions that promote prodn. of the 
selected org. product. The organisms preferably contain an exogenous 
lactate dehydrogenase gene. Thus, gene PDC1 encoding 
pyruvate decarboxylase in Kluyveromyces marxianus was disrupted by 
site-directed mutagenesis. The LDH gene from Kluyveromyces 
thermotolerans under control of the Saccharomyces cerevisiae PDC1 
promoter was then introduced to this Kluyveromyces marxianus strain by 
electroporation. The resulting strain was able to produce lactic acid 
using aerobic conditions for cell growth and anaerobic conditions for 
lactate prodn. 
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AB Among 2500 strains of yeasts tested, a strain producing a large amt . of 
lactic acid together with EtOH was screened and was identified as 
Kluyveromyces thermotolerans AN 109. This strain showed 
strong activity of lactate dehydrogenase, which was 

considered to be one of the main causes of high lactic acid prodn., when 
it was cultured statically. But in aerobically grown cells, both 
lactate dehydrogenase activity and lactic acid prodn. 

decreased significantly. The yeast grown aerobically in media contg. 
phenethyl ale. showed high prodn. of both EtOH and lactic acid, together 
with strong activities of the related enzymes such as lactate 
dehydrogenase, ale. dehydrogenase, and pyruvate decarboxylase. 

L3 ANSWER 4 OF 4 CAPLUS COPYRIGHT 2 003 ACS on STN 
AN 1990:437467 CAPLUS 
DN 113:37467 

TI Characterization of yeasts with high L[+] -lactic acid production: Lactic 
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AB Only few yeast strains are known for the high level prodn. of 

L [ + ] -lactate . Indications are reported for the conspecifity of 
Kluyveromyces thermotolerans (formerly Saccharomyces 
veronae) strain CBS 472 8 with Stamm 42 (formerly Saccharomyces 
pretoriensis) . Evidently Stamm 42 has little, if any relation to 
Saccharomyces cerevisiae. The method of R. E. Subden et al . (1982) was 
optimized for the detection of lactate -producing microorganisms. Using 
this method with 100 yeast strains, no addnl . strains could be found with 
high L[+] -lactate prodn. This method may provide a useful tool for the 
mol . cloning of the unique yeast L[+] -lactate 
dehydrogenase gene(s) . 
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